probed its functional relevance in porphyria using a chemical model of this disease. Mice were treated with chemicals such as lead that inhibit specific enzymes of the heme biosynthetic pathway (see Figure 1A ) resulting in "priming," a condition that mimics the partial loss of function in heme biosynthesis seen in genetic porphyria. Chemical treatment was combined with fasting to precipitate a "porphyria attack" in mice. In a gainof-function experiment, overexpression of PGC-1α by virus-mediated transduction, in combination with fasting and chemical treatment, led to a dramatic increase in expression of ALAS-1. Plasma levels of the porphyrin precursors ALA and PBG were dramatically increased in these animals, to levels comparable to those seen in genetic mouse models of porphyria (Lindberg et al., 1996). Thus, ectopic expression of PGC-1α in conjunction with fasting and chemical treatment created a "porphyria attack" in otherwise normal animals. In contrast, wild-type animals subjected to the same fasting and chemical regimen but in the absence of ectopic PGC-1α exhibited a moderate increase in ALAS-1 mRNA and in porphyrin precursors such as ALA. Remarkably, this moderate increase in ALAS-1 and in heme precursors was completely ablated in animals with liver-specific deletion of PGC-1α, suggesting that these animals are protected from the milder "porphyrialike" symptoms induced by the combined fasting and chemical treatment. Taken together, the gain-and lossof-function experiments strongly indicate that PGC-1α is a key factor that mediates the expression of ALAS-1 during porphyria attacks.
A New Map for Navigating the Yeast Epigenome
The posttranslational modification of histones by acetylation or methylation regulates chromatin structure and can determine how a DNA sequence is interpreted by, for example, the transcriptional machinery. In this issue of Cell, Pokholok and colleagues (2005) describe a new and reliable genome-wide microarray study of histone modifications and gene expression in yeast. Their epigenetic map can be used to guide further research on the epigenome. Epigenetic modifications of DNA or associated proteins, such as histones, have traditionally been studied on a gene-by-gene basis. However, the idea has recently emerged that the distribution of modifications could be mapped across the entire genome, providing valuable insights into the generality or specificity of regulatory mechanisms. Unlike the DNA sequence, this representation of the physical genome is expected to vary among cell types, throughout the cell cycle, or in response to specific stimuli. Consequently, many epigenomes must exist, raising the question of how to best map and interpret them all. Those who believe in the notion of epigenomics hold, as an article of faith, that this endeavor will reveal features that are both reproducible and predictive. The work of Pokholok et al. (2005) in this issue provides reassurance that such faith is justified.
Pokholok and colleagues (2005) assess the distribution of modified histones in both genes and intergenic regions and show that different modifications predominate at the beginning, middle, and end of genes.
Collectively, their results demonstrate a fascinating difference between histone acetylation and histone methylation across the yeast genome (see Figure 1) . Their work indicates that histones are acetylated in a coordinated manner peaking at the beginning of genes, whereas there are striking differences in the distribution of methylated histones depending on the degree (mono-, di-, or tri-) of methylation and the lysine that is methylated.
The current method of choice for epigenetic mapping, and the one used here by Pokholok and colleagues (2005) is chromatin immunoprecipitation (ChIP) followed by analysis of the precipitated DNA on microarrays. This "ChIP-chip" procedure generates data on a genomic scale. Although the approach of Pokholok and coworkers is conventional, from a technical standpoint, two things make their work stand out. First, the study demonstrates unequivocally the importance of attention to experimental detail and the use of appropriate controls. Second, the results are consistent, can be interpreted readily, and provide guidelines for future experimentation.
The authors set out to map the distribution of specific histone modifications thought to be closely involved in the regulation of gene expression, namely acetylation of histones H3 and H4 at various lysines and methylation of H3 at lysines K4, K36, and K79. Their results show that histone acetylation is consistently higher at the beginning of genes (see Figure 1 ) and that levels of acetylated H3K9, H3K14, and hyperacetylated H4 are positively correlated both with one another and with transcriptional activity. The results also indicate that methylation of H3K4 correlates with both acetylation and transcription. However, although the different acetylated histones all behave in much the same way, there are striking differences in the distribution of mono-, di-, and trimethylated H3K4. Trimethylated H3K4 is enriched at the beginning of transcribed regions, whereas dimethylated H3K4 is enriched in the middle of genes, and the monomethylated form is most abundant toward the end of genes (see It is now common practice to describe the results of ChIP-chip experiments as epigenetic maps. However, a complete epigenetic map will not only define the chromosomal positions of histone modifications but also those of nonhistone proteins, DNA, and noncoding RNAs. In addition, the information provided by this approach is surely more than just a map. That simple description may even be misleading. After all, a sailor uses a map to locate sandbanks or marker buoys, but he also looks over the side occasionally to judge the height of waves and the direction of the wind-the constantly changing variables not found on any map. The chromatin maps to date have largely been concerned with defining histone modifications associated with ongoing transcription. Yet a critical question remains: are these modifications simply a consequence of transcription, or are they stable features independent of the process itself that define regions of the genome where transcription may occur under appropriate conditions? When this issue is resolved for each modification, then ChIP-chip data may provide both a map and a transcriptional weather forecast. 
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